Glucose turnover in hyperthyroid patients with normal glucose tolerance.
To determine the diabetogenic effect(s) of thyroid hormones, we simultaneously measured glucose turnover in six hyperthyroid patients and six normal subjects. All had normal fasting blood glucose concentration and oral glucose tolerance test values. We determined hepatic total glucose output (HTGO) and total glucose phosphorylation with [2-3H]glucose and hepatic glucose production (HGP) and irreversible glucose uptake using [6-3H]glucose. The difference between the two turnover rates indicates the extent of hepatic glucose cycling (glucose in equilibrium glucose-6-phosphate). Measurements were made both in the postabsorptive steady state and during a 2-h glucose infusion (11.1 mumol/kg.min). The postabsorptive HTGO and total glucose phosphorylation were increased in the hyperthyroid patients [13.5 +/- 0.8 (+/- SE) vs. 11.3 +/- 0.4 mumol/kg.min; P less than 0.05]. HGP and irreversible glucose uptake also were slightly but not significantly higher. During the glucose infusion, HTGO and HGP were less suppressed in the hyperthyroid patients than in the normal subjects, while the increments in peripheral glucose uptake were normal. In hyperthyroidism, glucose cycling was increased both postabsorptively (2.35 +/- 0.27 vs. 1.17 +/- 0.25 mumol/kg.min; P less than 0.025) and during glucose infusion (2.57 +/- 0.34 vs. 1.31 +/- 0.35 mumol/kg.min; P less than 0.05). We conclude that increases in HTGO and HGP are important features of hyperthyroidism, especially during glucose infusion. The increase in GC indicates increased activities of both glucokinase and glucose-6-phosphatase. The diabetogenic effect of hyperthyroidism, as revealed most markedly by [2-3H]glucose, could be accounted for by augmented glucose production, possibly due to increased glucose-6-phosphatase activity.